Targeted profiling of oral bacteria in human saliva and in vitro biofilms with quantitative real-time PCR.
An in vitro plaque model based on the use of human salivary bacteria and tooth-like surfaces was previously developed for studying the formation of oral biofilm and its use for pre-clinical testing of candidate antimicrobial or antiplaque agents. In this study, a quantitative Taqman PCR assay (QPCR) was developed to compare the bacterial compositions of in vitro biofilms to parent saliva samples, and to determine the relative contributions of different species in the formation of the oral biofilm. In addition, the growth inhibition of saliva-derived plaque was evaluated by chlorhexidine. With this assay, which consisted of primer/probe sets targeting either 16S rDNA sequences present in public databases or cloned ribosomal intergenic spacer region (ISR) sequences, 15 oral bacteria derived from saliva as well as those that were responsible for biofilm formation in an in vitro plaque model were rapidly identified and quantified. Among the target organisms were Actinobacillus actinomycetemcomitans, Eikenella corrodens, Fusobacterium nucleatum, Lactobacillus acidophilus, Micromonas micros, Porphyromonas gingivalis, Prevotella intermedia, Streptococcus mutans, Streptococcus sobrinus, Tannerella forsythensis, and Veillonella parvula. Primer and probe sets developed were both sensitive and specific. The relative profiles of a number of bacteria in 45-h-old biofilms were determined and, when compared to saliva samples, it was found that most of the bacteria identified in saliva also populated the in vitro plaque, including some anaerobes. Brief exposure of biofilms to chlorhexidine resulted in significant losses in viability. This new broad spectrum QPCR assay in combination with the in vitro plaque model will be of significant value in the quantitative study of the microbial composition of human saliva, saliva-derived plaque, and pre-clinical evaluation of potential antimicrobial and antiplaque molecules.